Two brothers are described who during their fourth decade presented with isolated down beat nystagmus and later developed a progressive cerebellar ataxia. The nature of this unusual oculomotor disorder and its rare occurrence in other inherited conditions are discussed.
Down beat nystagmus is characterised by vertical jerk nystagmus in which the fast phase occurs in a downward direction. It is an uncommon manifestation of disorders in the region of the craniocervical junction and is seen with a variety of structural lesions at that site. The present report describes this oculomotor disorder in two brothers as the presenting feature of a late onset, probably autosomal recessive, cerebellar ataxia.
Case reports CASE 1
The proband (1112) first attended the National Hospital, Queen Square at the age of 42, complaining of 5 years' intermittent difficulty in focusing. Occasional vertical oscillopsia and transient diplopia had occurred over the same period, and an optician had detected nystagmus. His brother, 7 years younger, has a similar disorder. The pedigree is illustrated in the figure. The brothers' unaffected parents, who were unrelated, died in their seventies. Examination at this time was unremarkable except for the finding of second degree down beat nystagmus, which increased in velocity on gaze to the left and right; the nystagmus was unaltered on changes of posture. Eye movements were full but, while voluntary saccadic movements were normal, following movements were markedly broken up by the nystagmus. Optokinetic responses were present on rotation of the drum to the left and right, producing nystagmus in an oblique, downward direction which was attributable to the superimposed down beat vertical nystagmus. No optokinetic nystagmus was produced in the vertical direction. Electronystagmography confirmed spontaneous down beat vertical nystagmus, vestibular in character, which was inhibited by eye closure and darkness, and was consistent with a central disturbance of the vestibular system or its connections.' Caloric responses were absent. The pure tone audiogram was normal.
Six years later at the age of 48 he was admitted for assessment of a 4-year history of progressive imbalance of gait. His walking had become unsteady, particularly on turning, and for 2 years he had noticed slight slurring of speech and dificulty in swallowing. He managed a clerical job and was able to use public transport without difficulty.
On examination his slight slurring dysarthria was confirmed. His gait was ataxic, he walked with a wide base, and had difficulty in turning without losing balance. Tongue movements were slightly slow. The tendon reflexes were unusually brisk but there were no pathological reflexes. Nystagmus, similar to that noted earlier, was again found; pursuit eye movements were found to be grossly broken up by nystagmus though voluntary movements were normal. Ocular dysmetria was detected on occasions. Neither intellectual deficit nor emotional changes were evident and general examination was unremarkable.
Neuro-otological findings were unchanged compared with those obtained previously. Formal psychological assessment showed no evidence of intellectual impairment. The blood picture, plasma electrolytes and urea, blood sugar, serum cholesterol and vitamin B12, x-rays of chest, skull, and cervical spine, and electroencephalogram were normal. The Wassermann reaction in blood and CSF was negative. An air encephalogram showed considerable excess of air surrounding the cerebellum together with some enlargement of the cortical spaces over the hemispheres, indicating cerebellar and slight cerebral atrophy; there was no evidence of a lesion in the region of the foramen magnum. The CSF was normal apart from a slightly raised protein of 0.6 g/l.
When seen again at the age of 53, his ataxic gait had progressed. He had become largely chair-bound for 2 years, required a frame for walking around his house, and needed support when standing. Over the same period he had become 'clumsy' and had difficulty carrying out fine finger movements. His speech had become slurred and swallowing was increasingly difficult. Examination showed the same nystagmus, but more marked ataxia of arms and legs and hypotonia in the limbs with slowed fine finger movements bilaterally. The tendon reflexes, however, were all markedly exaggerated with prominent finger jerks and crossed adductor responses in the legs. The plantar responses remained flexor and sensory examination was normal. CASE 2 His brother (III.3) had been seen at the age of 37 years for a short history of 'eye strain'. This symptom was associated with intermittent oscillopsia and transient variable diplopia, and at that time down beat nystagmus had been detected without other neurological or ophthalmological signs. When aged 45, he was admitted for investigation of a 3-year history of ataxia of gait. He complained of progressive unsteadiness of walking with occasional falls, intermittent sensations of disequilibrium, and a need to use the banisters to steady himself when climbing stairs. For 2 years he had noted slight slurring of speech and occasional difficulty in swallowing. On examination, spontaneous second degree down beat jerk nystagmus was evident, which increased on lateral gaze in either direction and on down gaze and was unaffected by changes in posture. Eye movements were full but pursuit movements were again broken up. With the optokinetic drum a horizontal component was superimposed on the vertical down beat G D Schott nystagmus on horizontal rotation of the drum; vertical nystagmus persisted irrespective of rotation of the drum in the upward or downward direction. Slow palatal movements were evident as was a slight slurring dysarthria. Tone was slightly increased in both legs and unsustained ankle clonus could be elicited. There was slight intention tremor of the left arm and his gait was grossly ataxic. He could barely stand with his feet together and was unable to perform tandem walking. He tended to deviate to the left when walking which he did using a wide base. The limb reflexes were markedly exaggerated but there were no pathological reflexes and abdominal responses were retained. Sensory examination was normal.
Electronystagmography showed the same features that had been found in his brother and caloric responses were also absent. The following investigations were normal: blood picture, serum electrolytes and urea, blood sugar, SMA 12 metabolic screen, serum thyroxine, CSF, electroencephalogram, visual evoked responses, sensory nerve conduction studies in arms and legs, and pure tone audiogram. The electrocardiogram was normal apart from non-specific T wave inversion in leads 3 and AVF. X-rays of the spine and skull including foramen magnum views were also normal. Blood and CSF serological tests for syphilis were negative. Performed to exclude malformations at the craniocervical junction, a Myodil myelogram with examination both prone and supine showed no abnormality apart from widening of the fourth ventricle. A urine metabolic screen, including estimation of cystine, homocystine, mucopolysaccharides, and creatinine, and sugar and aminoacid chromatography were normal, as was plasma amino-acid chromatography. Psychological assessment showed no evidence of intellectual impairment.
Discussion
The two brothers described in the present report show a very similar disorder, characterised by the onset of rather ill-defined ocular symptoms such as 'difficulty in focusing' and 'eye strain'. These symptoms were noted by both brothers independently towards the end of their fourth decade, and were followed a few years later by a progressive cerebellar disorder with ataxia of gait and slurring dysarthria. Slight dysphagia had also been noted independently by both patients. Down beat nystagmus was detected at the time of initial medical presentation, and there can be no doubt that this striking disturbance of eye movement antedated the more typical cerebellar features by some time. Indeed both patients were specifically examined at their initial presentation to group.bmj.com on November 7, 2016 -Published by http://jmg.bmj.com/ Downloaded from assess the presence of any neurological disorder, and no abnormality other than nystagmus had been detected. In addition to the cerebellar dysfunction, the dysphagia with slowed tongue movements and pathologically increased reflexes are suggestive of additional mild bilateral corticospinal tract involvement; this enables the disorder to be included among the poorly delineated late onset hereditary ataxias,2 in which corticospinal tract involvement frequently occurs, and spinocerebellar degenerations. 3 The occurrence of such a similar condition in two brothers makes an inherited condition most likely, and with sex linked cerebellar degenerations being particularly uncommon,4 an autosomal recessive mode of inheritance appears more probable. The brothers' parents both died at an age when, were they to have become affected in a similar fashion, the disorder would have become manifest, so that a dominant inheritance is unlikely. The almost identical chronological development of the symptoms in the brothers and the length of history, together with the lack of evidence on investigation of any structural disorder at the craniocervical junction, exciude the commoner lesions at that site which may cause a cerebellar syndrome with down beat nystagmus (see below). Recalling that some of the skeletal disorders mentioned later may themselves be inherited,56 and particularly with only two members of the family being affected, appropriate investigation was considered necessary to exclude a potentially treatable condition.
Although ocular disturbances such as pupil abnormalities and ophthalmoplegia have been recorded in cerebellar degenerations,7 nystagmus, which is usually horizontal, is a classical but variable feature, the complexities of which have been shown by detailed physiological studies of vestibulo-ocular function.8 It is of interest that while visual symptoms such as oscillopsia are often not a striking feature of horizontal nystagmus, they are often complained of in the presence of down beat nystagmus, as with the patients described here. Also noteworthy is that while both brothers exhibited prominent cerebellar signs, caloric testing showed absent responses, despite the observation that these are often enhanced in cerebellar disease.9
Usually considered pathognomonic of a lesion at the craniocervical junction, down beat nystagmus was considered in 1968 by Cogan'0 in the first important review of the subject. In an analysis of 27 cases of down beat nystagmus, eight patients were found to have platybasia or the Arnold-Chiari malformation, but various other causes including multiple sclerosis, syphilis, and neoplasm were also identified. A number of other patients have been described in whom craniocervical skeletal abnormalities have appeared as underlying causes.11 12 In some instances, as in six patients of Cogan's series10, despite full investigation and observation over a prolonged period, no cause for the nystagmus has become evident. The recent report of down beat nystagmus occurring as a manifestation of anticonvulsant toxicity is noteworthy. 13 Down beat nystagmus has rarely been described as a component of hereditary cerebellar ataxia. Zee et al'4 reported a family with late onset, dominantly inherited, cerebellar ataxia with a variety of oculomotor abnormalities, down beat nystagmus being but one manifestation. Brisk reflexes were sometimes observed. In these and other cases, however, ataxia appears invariably to have been the first feature and visual complaints have been inconstant, clearly distinguishing them from the present cases in which isolated down beat nystagmus occurred early and was the sole presenting feature. Other inherited disorders in which unspecified vertical nystagmus occurs have also been recorded. For instance recurrent attacks of vertigo, diplopia, and ataxia with 'vertical' nystagmus between attacks, later followed by progressive cerebellar ataxia have been described as an autosomal dominant condition.'5 Vertical nystagmus has been noted as a very rare congenital and occasionally inherited condition, sometimes associated with mild ataxia. When reviewed by Marmor,16 five families had been collected personally and from published reports; an autosomal dominant pattern of inheritance occurred in three families, that in two being uncertain. Although up beat nystagmus was reported more commonly, down beat nystagmus also occurred (for example, Marmor,16 family 1, case 5). In this form of congenital nystagmus, while mild ataxia may be present, the condition is non-progressive and benign.
Although the cerebellum and lower brain stem are likely to be implicated in the production of down beat nystagmus, and mechanisms responsible for it have been investigated,'7 its cause remains unclear. It is of practical importance, however, that this oculomotor sign may not only point to a definable and possibly treatable structural lesion in the region of the craniocervical junction, but may also occur in isolation and long precede the subsequent development of an inherited spinocerebellar degeneration.
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